Purpose. This study measured the effect of demographic and clinical characteristics on health and cultural beliefs related to mammography.
PURPOSE
Breast cancer is the most common cancer and is the second most common cause of cancer death among women in the United States. In 2007, approximately 178,480 new cases of invasive breast cancer were expected to be diagnosed, with approximately 40,460 deaths anticipated from the disease. 1 African-American women, especially those who are older, less educated, and of lower socioeconomic status, are more likely to present with advanced stages of breast cancer and have a significantly lower 5-year survival rate than their white counterparts. 2 Breast cancer mortality is inversely correlated with mammography adherence. 3 Consequently, the Healthy People 2010 objective 3-13 is to increase the proportion of women 40 years and older who have received mammograms within the preceding 2 years. To meet the objective's target of 70% adherence as well as to reduce the mortality gap, the most efficacious methods of promoting routine screening among underserved populations must be identified and implemented. To improve the effectiveness of interventions, research aimed at identifying beliefs about and barriers to mammography should assess the effect of demographic and clinical characteristics on those mediators.
A variety of health and cultural beliefs affect mammography decision making. [4] [5] [6] [7] [8] [9] [10] [11] Socioeconomic status, level of education, and income are the strongest predictors of mammography adherence. 3, [12] [13] [14] [15] [16] [17] [18] [19] [20] African-American women with low educational attainment and decreased cancer knowledge and without usual sources of care are less likely to be mammogram-screening adherent. 14, [20] [21] [22] When information was readily available, 19, 23 individualized, 19, 24, 25 and culturally sensitive, 24, 26 mammography adherence increased.
Fatalism, 27 personal identification with breast cancer, 28 fear of breast cancer, 28 and willingness to change [29] [30] [31] all affect mammography screening. Cultural beliefs are associated with health practices, 32, 33 including mammography-screening behavior. 34 Spirituality and religious beliefs affect screening intentions and practices, including holding religious beliefs about breast cancer causes and treatment 34 and being responsible to God for staying healthy. 35 Racial pride or taking part in traditional practices and holding positive racial attitudes is an important cultural construct for African-American women. 36 Targeted interventions using written educational materials that include health and cultural beliefs significantly increase mammography-screening rates among nonadherent African-American women. 37 Time orientation or the tendency to think and act according to present or future consequences is predictive of mammography screening and showed that future-oriented women were more likely to obtain mammograms than present-oriented women. 38, 39 Collectivism or group identity is an important cultural norm in African-American women 40 and is reflected by their beliefs in the importance of sharing breast cancer-screening information with other African-American women. 25, 35 Bailey et al. 41 found that African-American women reported being more likely to participate in learning about screening when they received support from their family and particularly their daughters. Fowler 42 identified social support and sisterhood as interrelated factors that increase mammography screening.
Even though a variety of health and cultural beliefs are known to affect mammography decision making, less is known about the effects of demographic and clinical characteristics on individuals' health and cultural beliefs. Many interventions targeted beliefs and knowledge directly without considering the mediating role of demographic and clinical characteristics on these beliefs. 4, [43] [44] [45] The purpose of this study was to examine the effect of demographic and clinical characteristics on beliefs, knowledge, and stage of readiness to change because it has been shown that health beliefs, knowledge, and stage of readiness predict compliance among African-American women with mammography-screening guidelines by the American Cancer Society (ACS). 46 
METHODS

Design
The data analyzed for this study were derived from face-to-face interviews of older, low-income, African-American women using a standard instrument conducted by trained research staff. The study received approval from the Indiana University-Purdue University, Indianapolis-Clarian Institutional Review Board.
For this study, the extended parallel process model (EPPM), health belief model (HBM), and transtheoretical model (TTM) were employed to identify constructs relevant to mammography screening in low-income African-American women. Both the EPPM and HBM focus on the direct effect of personal characteristics such as demographic and health care characteristics on mammography adherence. [47] [48] [49] [50] The TTM was used to classify the subjects' stages of readiness to change (i.e., readiness to become adherent to the ACS mammography guidelines). The instrument used for this study was specifically designed for face-to-face interviews. Interview items included demographic variables, personal characteristics, beliefs, knowledge, and mammography experiences. The survey was conducted in 2003 and 2004. These study subjects formed a cohort of individuals participating in a trial designed to compare the effect of interventions on mammography adherence. The study intervention is described elsewhere. 51 
Sample
A total of 344 women agreed to participate out of 492 eligible women who were invited, yielding a participation rate of 69.9%. Women were accrued directly into the study at multiple locations in a Midwestern city and included residents in apartments and those visiting health centers and community events. Project staff approached African-American women and asked questions to establish whether they met the eligibility criteria, which included not having a mammogram within the last 18 months, being 41 to 75 years, and being at 175% of the federal poverty level or lower. Those who verbally agreed to participate were asked to sign informed consent forms and complete baseline interviews.
Measures
The demographic variables included age and education of the subject, whether she was living with a spouse/ partner, if she had children, and her self-reported height and weight, from which body mass index (BMI [kg/m 2 ]) was calculated. The BMI values were used to categorize individuals as being underweight/normal (BMI ,25.0), overweight (BMI, 25.0-29.9), or obese (BMI §30.0). Clinical characteristics included whether she had health insurance coverage, her usual source of medical care, if she had a family history of breast cancer, and whether she ever had a mammogram. A modified Gail risk score, which compares 5-year risk of breast cancer to the risk of an average 60-year-old woman, was calculated for each woman and included in the study database. The Gail risk model is a computer program that uses a woman's family history and medical history to estimate her chances of developing breast cancer in the next 5 years. 52 Belief scales were revised and tested for reliability and validity as part of the overall project. Prior to any data collection, two focus groups of lowincome African-American women were convened and belief scales presented for feedback. Items were added or reworded based on the comments of focus group participants. A description of the reliability and validity of these scales is reported elsewhere. 53 The number of items in each scale and the standardized Cronbach a coefficient are presented here. The perceived susceptibility scale measured perceived likelihood of getting breast cancer using four items (a 5 .802). An example of a question for this scale is, ''How likely or unlikely are you to get breast cancer during your lifetime?'' Respondents were asked to give a numeric answer in the range from 1 for ''very unlikely'' to 7 for ''very likely.'' The perceived benefits component assessed the perceived effectiveness of behavior to decrease the risk of death from breast cancer using four items (a 5 .646). The barriers scale included 19 items that hindered the ability to obtain a mammogram (a 5 .866). The self-efficacy scale measured the woman's perceived ability to obtain a mammogram using 10 items (a 5 .819). The fear scale measured emotional reaction to thinking about breast cancer using eight items (a 5 .938). 54 Cancer fatalism was measured using the Powe Fatalism Inventory, which assesses the degree to which a person equates cancer with death (15 items; a 5 .835). [55] [56] [57] The scales of family collectivism, time orientation, and racial pride were developed by Lukwago et al. 36 to measure cultural beliefs in the African-American community. Family collectivism was defined as the degree of family cohesiveness and was assessed using six items (a 5 .805). Other items measured the degree to which participants were future-time oriented (five items; a 5 .518) as opposed to presenttime oriented (five items; a 5 .627). Racial pride items asked about the degree to which the participant felt connected to the African-American community (seven items; a 5 .853). Religiosity was measured by a scale that addressed the degree to which religion played a role in the lives of individuals using nine items (a 5 .863). 37 The knowledge scale included eight items about breast cancer, treatment options, and mammography (a 5 .310).
Because all women were nonadherent when enrolled, two items were used to identify stage of readiness to obtain a mammogram, consistent with other research. 58, 59 Precontemplation stage included those women who never had a mammogram or had one 18 months or longer ago and did not plan to have one within the next 6 months. Women who were in the contemplation stage included those women who never had a mammogram or had one 18 months or longer ago but did plan to have one within the next 6 months.
Analysis
The first stage of the data analysis consisted of a series of simple comparisons of each demographic and clinical characteristic with each belief scale. For beliefs, the two-sided Wilcoxon rank-sum test was used to compare two demographic groups and the Kruskal-Wallis test was used to compare three or more groups. The Pearson x 2 test was used to compare stage of readiness to change with the categorical demographic and clinical characteristics. Multiple linear regression analysis was then used to assess the effect of the demographic and clinical characteristics on each of the scale values to adjust for covariates, except stage of readiness, which used the multiple logistic regression technique. For the 12 multiple linear regression analyses, the dependent variables were the subject's 12 belief scores. For the multiple logistic regression analysis, the dependent variable was the subject's stage of readiness to change; being in contemplation stage was coded ''1,'' and being in precontemplation stage was coded ''0.'' The independent variables were the demographic and clinical characteristics, for which dummy variables were created for entry into the analysis. For ordinal scale variables, the lowest value was used as the base value. For those variables with ''yes'' or ''no'' response options, the ''no'' response was used as the base value. For the source of regular medical care variable, the emergency room option was used as the base value. All of the demographic and clinical characteristics were forced into each of the multiple regression analyses. Assessments of the equations as a whole, using R 2 , along with the resultant semipartial regression coefficients for each independent variable, controlling for the other independent variables, for the multiple linear regression analyses were examined and reported. The multiple logistic regression analysis reported the max-rescaled generalized R 2 and the odds ratios for each independent variable, controlling for the other independent variables in the equation. p , .05 was considered significant. SAS/STAT software (SAS Institute Inc, Cary, North Carolina) was used to perform the statistical analyses for this study.
RESULTS
Demographic and Clinical Characteristics
More than half (57.9%) of the African-American women participants were between 41 and 50 years. Onefourth of the participants (25.6%) had less than a high school education, and more than one-third (37.5%) had more than 12 years of education. One-third (32.6%) were living with a spouse or partner, and most (90.1%) indicated that they had children. More than twothirds (70.6%) of the participants reported that they had health insurance, and approximately one in 10 (9.9%) indicated that an emergency department was their ''regular source of medical care.'' More than half (59.9%) received their regular medical care in a hospital or community-based clinic, and almost one-third (30.2%) responded that they received their regular medical care from a personal physician.
Most of the participants (81.0%) were either in the overweight (26.9%) or obese (54.1%) category. One-fourth (26.7%) indicated that a close relative had been diagnosed with breast cancer. Most reported that they had received a mammogram in the past (73.0%). Only a few (2.3%) were classified as being at high risk for developing invasive breast cancer in the next 5 years, based on their Gail risk score.
Bivariate Results Comparing Belief Scale Values With Demographic and Clinical Characteristics
The results of the bivariate analysis found that the subjects' level of education significantly affected seven of the belief and knowledge scales-more than any other demographic or clinical characteristic. Having a history of a mammogram affected three belief scales. Subjects' age, having children, and source of regular medical care significantly affected two belief scales each. Having health insurance, being in the overweight (BMI, 25.0-29.9) category, a family history of breast cancer, and being at increased risk based on the Gail risk score ( §1. 7) were significantly related to one belief scale each. Living with a spouse or partner was not significantly related to any of the belief scales.
Perceived susceptibility scale values were significantly higher for those with less education and those with a family history of breast cancer. Perceived benefits scale values were significantly higher for those classified as being at increased risk using the Gail risk score. Perceived barriers scale values were higher for participants who never had a mammogram. Self-efficacy scale values were significantly higher for those with more education, those who used a personal physician or clinic for their regular medical care, and those who had a mammogram in the past. A significant inverse relationship existed between fear scale values and level of education as well as between fatalism scale values and the level of education of the subjects. Those in the underweight or normal weight BMI category had significantly higher fatalism scale values compared with those in the overweight category. The fatalism scale values for obese subjects were between the scale values for the other two BMI categories.
Family collectivism scale values were significantly higher for participants without health insurance and those who À For beliefs, linear regression was used. The overall model had 15 and 325 df for all belief models, and values for independent variables (demographic and health characteristics) were semipartial correlation coefficients adjusted for other independent variables in the model. For stage, logistic regression was used, and the event modeled was contemplation, the overall model was tested with a likelihood ratio x 2 (not F) test with 15 df, the R 2 for the overall model was the max-rescaled generalized R 2 , and values for independent variables (demographic and health characteristics) were odds ratios adjusted for other independent variables in the model.
Significance of the semipartial correlation coefficients and odds ratios: *p , 0.05, **p , 0.01, ***p , 0.001, ****p , 0.0001.
never had a mammogram. Women with children were more often future-time oriented. Participants in the oldest age group were more often present-time oriented, as were those with less education, those without children, and those who indicated that emergency departments were their source of regular medical care. Racial pride scale values were directly related to the education level of the subjects. Knowledge scale values were significantly lower for the oldest subjects and those with less education. None of the other demographic or clinical characteristics affected the subjects' knowledge scale values. Religiosity and stage of readiness were not significantly related to any of the demographic or clinical characteristics in the bivariate analysis.
Multiple Regression Results
The multiple regression models shown in Table 1 , using demographic and clinical characteristics as predictors, explained a significant amount of the variation in six of the 12 belief and knowledge scales: perceived susceptibility (p 5 .0069), self-efficacy (p 5 .0004), fatalism (p 5 .0015), present-time orientation (p , .0001), racial pride (p 5 .0278), and subjects' knowledge (p , .0001). As a group, the demographic and clinical characteristics of the African-American women did not have a significant effect on perceived benefits, perceived barriers to obtaining mammography screening, fear, family collectivism, future-time orientation, or religiosity. In addition, the demographic and clinical characteristics as a group did not significantly predict which patients were in the contemplation stage. Subject's age and level of education were the two most consistent predictors of the belief and knowledge scales (six of the 12 belief and knowledge scales). Having children was statistically significant in three of the models. Living with a spouse or partner, having a source of regular medical care, and having a history of a mammogram were statistically significant in two belief models, whereas having health insurance, BMI between 25.0 and 29.9, having a family history of breast cancer, and being at risk based on the Gail risk score ( §1.7) were statistically significant predictors in only one of the belief models each.
DISCUSSION
Other research has focused on the relationship between personal characteristics and mammography adherence, as well as the relationship between health beliefs and mammography adherence. What is not well understood is the effect of personal characteristics on health and cultural beliefs, particularly for populations at highest risk of not obtaining mammograms. This study directly addresses that gap in knowledge.
The subjects' level of education significantly affected six of the 12 belief and knowledge scales-more than any other demographic or clinical characteristic. African-American women with more formal education were more knowledgeable about breast cancer and had higher self-efficacy scores. The more highly educated women had lower fear, susceptibility, and fatalism scores and were less likely to be present-time oriented. The results of this study help explain the findings previously reported 3,12-19 that higher education levels predicted mammography adherence and rescreening.
A woman's age was also found to be related to many of the belief scales, when the other demographic and clinical characteristics were held constant. Older women tended to be less knowledgeable and more present-time oriented and have higher fatalism scores. Younger women tended to believe that they were less susceptible to breast cancer, and they had higher racial pride scores. However, a woman's age was not as strong a predictor of beliefs and knowledge as her education level in the models.
This study included a selected sample of African-American women who agreed to be included in the intervention and may not be representative of all African-American women. Although all of the subjects were in the low-income category, their level of education was relatively high, indicating that these study subjects may have had a better understanding of the relationship between specific risk factors and development of breast cancer than those of lower education level. Nonetheless, the study group did include women with a wide range of health and cultural beliefs as well as demographic characteristics; thus, the relationships identified here should be somewhat indicative of patterns that exist in similar groups of women. In addition, this study is subject to the well-known validity limitations of selfreported behaviors and beliefs. Because the study involved a crosssectional survey, the temporal arrangements of some of the personal characteristics to the belief scores cannot be established. Because a number of statistical tests were conducted, it is expected that some results may have been significant by chance alone. Thus, conclusions must be drawn with caution when strong and consistent relationships did not exist.
Future studies should include women of other racial groups and in other income categories. Further research is also needed to provide a better understanding of the effects of a wide range of factors affecting prevention behaviors in specific populations. Understanding these relationships will assist in more accurately targeting intervention messages to increase mammography utilization. 60 These specific, targeted interventions are key to achieving the Healthy People 2010 objective of 70% adherence with mammography recommendations.
SO WHAT? Implications for Health Promotion Practitioners and Researchers What is already known on this topic?
Health and cultural beliefs such as perceived susceptibility, self-efficacy, fear, and fatalism, are known to affect mammography compliance among African-American women. However, less is known about the mediating effects of demographic and clinical characteristics on those health and cultural beliefs.
What does this article add?
This study found that education level and age of women are associated with specific health and cultural beliefs, whereas other demographic and clinical characteristics appear to be of little consequence. What are the implications for health promotion practice or research?
When developing interventions to increase mammography, women's demographic and clinical characteristics that affect their compliance should be considered. Interventions for more educated African-American women should include awareness of their personal susceptibility and put less emphasis on self-efficacy, fear, fatalism, present time orientation, and knowledge. Programs for women between 50 and 69 years should emphasize participants' personal susceptibility while programs for women age 60 and older should include efforts to increase the participants' general knowledge of breast cancer to increase effectiveness.
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